In developing countries, large amounts of wastes are dumped daily in open dumping sites without proper management. Hence, the aim of this study is to assess the trace element concentrations in soils as affected by active and abandoned dumpsites in Lagos with reference to possible environmental and health impacts. Twenty Nine elements were analyzed for in soil samples using Inductively Coupled Plasma Mass Spectrometry method at actlabs, Ontario Canada. Pb, Cd, Zn, Cr, Cu, As, Mo and Mn were hazardous for all the samples, Ag, Al, Co, Ni, Sb, Sc, Sr, Ti and V were hazardous for few samples while Bi and all major elements were not hazardous for all the samples.Based on Geoaccumulation Index the soil can be classified as moderately to extremely contaminated with Pb and Cd and practically uncontaminated to heavily contaminated with Zn, Cu, As and Mo. The results of contamination factor were 3.86 and 5.71 (As), 1.60 and 1.93 (Mo), 3.41 and 4.24 (Zn), 0.93 and 2.23 (Cu), 7.71 and 12.64 (Pb), 8.71 and 9.21(Cd) for abandoned and active sites respectively. The overall contamination degrees for both abandoned and active dumpsites were within very high and considerable degree of contamination respectively.
INTRODUCTION
The high urbanization and industrial growth rate in Lagos has made it one of the most densely populated region on the earth with a very large population (about 9.3 millions, Census, 2006) . Over 50% of Nigeria's industrial activities including 300 industries in 12 industrial Estates are located in the Lagos area. The continuous increase in population and industrial growth in Lagos persistently cause large volume of waste to be generated (about 10,000 tons per day) (Oresanya, 2000) and there are no environmentally safe landfills to cater for them.
Soils are usually considered as a sink for trace metals. Then, trace metals are able to move towards the water column or accumulate in plants and consequently contaminate the food chain. Of major concern about the presence of some metal ions in the environment are the negative health effects that they may cause in humans, animals, and plants (Mohammad and Nerges, 2009, Odukoya and Abimbola 2010) . Metal distribution depends on the characteristics of the soils being studied and corresponds to the place of origin, such as the amount and type of organic and inorganic matter, redox properties, pH and oxygen are among the most important chemical factors that affect the mobility of soil-bound metals [Duris, 2002 , Guo and Zhou 2006 , Pandey et al., 2006 and Winfield 2001 .
Anthropogenic sources of metal contamination include smelting of metalliferous ore, electroplating, gas exhaust, energy and fuel production, application of fertilizers and municipal sludges to land and industrial manufacturing (Blaylock and Huang, 2000; Vasiliadou and Dordas, 2009, Ke et al., 2001, The overall objective of this study was to better understand the nature of soil contamination around abandoned and active dumpsites in Lagos, Southwestern Nigeria.
MATERIALS AND METHODS
30 Soil samples within and around two dumpsites were collected at depth ranging from 0-20cm using a stainless steel hand auger. Soil samples were collected at the northern, southern and western part of the dumpsites (Figs 1 and 2) . A forest soil sample with no anthropogenic input was also taken and used as control sample. 0.5g of soil samples were collected and stored in sampled bags. Prior to analysis, the soils samples were dried at 105°C for 48 h and then sieved (<2 mm) using stainless steel sieves to remove large debris, gravel sized materials and plant roots. The sieved samples were homogenized and ground with a pestle and a mortar and kept in desiccators prior to chemical digestion. A strong acid digestion method was applied to dissolve the samples and their inorganic contents in solution.
Inductively coupled plasma optical emission spectrometry (ICP-OES) was used to determine strong-acid extractable elemental concentrations of the samples in the chemical laboratory of Actlabs, Ontario Canada. In this study, 30 samples were analyzed by ICP for 28 elements which include Cd, Cu, Mn, Mo, Ni, Pb, Zn, As, B Cr, Ag, Sc, Se, Ti, Te, Ba, Be, Bi, Sn, Te, Sr, W Zn, Na, K, Mg, Ca and Si. For quality control, blanks and replicates were included in the sample batches.
Apart from the general evaluation of the quality aspects of the soil samples from the study area, some quantitative indices were used to describe the heavy metal contamination trends:
1. Index of geoaccumulation (I geo ) proposed by Mueller, (1979) quantifies the degree of metal contamination in terrestrial, aquatic as well as marine environments and it is expressed as I geo = log 2 [(C m ) / (1.5*B m )] 2. Contamination factor and degree of contamination (C i f and Cdeg) In the version suggested by Hakanson (1980) , soil contamination was assessed by this formula;
Where, C m is the measured concentration in soil, sediment or water, B m is the background concentration (value) of metal while 1.5 is a factor for possible variation in the background concentration due to lithologic differences. Also C i 0-1 =mean concentration of metals from at least 5 sampling sites. C i n = pre-industrial concentration of the individual metal. Details of these indices are presented elsewhere (Mueller, 1979; Sutherland, 2000; Manjunatha et al., 2001; Loska et al., 2004; Tijani et al., 2004) , Odukoya2007
RESULTS AND DISCUSSION
The spatial distribution of the major and trace elements concentrations in soils within and around Abandoned and Active) dumpsites both in Lagos, Southwest Nigeria were shown in Table 1 except for those metals that were below the detection limit. Generally the findings showed that soils around the two dumpsites have been polluted with metals such as As, Pb, Cd, Mo, Zn, Cu and Mn when compared with control sample and crustal average value (Taylor, 1964) which were used as background values. Results showed that Concentration of Cd in 100% and 92% of the soil samples, Zn in 54% and 42%, Cu in 15% and 46%, As in 77% and 100%, Pb and Mo in 100% and 77% were significantly higher than background valued for the two sites while Cr was lower than the background value for both sites. Generally most metals decrease away from the two dumpsites.
Table1. Summary of heavy metals in soil for the two dumpsites
The soil analyses results were further subjected to statistical analysis to determine their environmental significance and three groups were identified.
The first group includes Pb, Cd, Zn, Cr, Cu, As, Mo, Mn which were above background values in almost all the samples. The second group which includes Ag, Al, Co, Ni, Sb, Sc, Sr, Ti, and V were only present in few samples closer to the dumpsites while the third group includes Bi and all major elements, though present in all the samples they were below the background values.
Pollution Indicator/ Assessment: Summary of Geoaccumulation index for significant metals in soil around the two dumpsites showed that Pb ranges from 1-6 (moderately to extremely contaminated), Zn (0-5) (practically uncontaminated to heavily contaminated) while Cu, As and Mo had values ranging from 0-5 (practically uncontaminated to heavily contaminated) for the two sites (Table2).The heavily contaminated samples were those within and very close to the dumpsites. The calculated contamination degree for soil around dumpsites showed that the sum of all the contamination factors for abandoned and active dumpsites were 40 and 30 which means very high degree of contamination and considerable degree of contamination respectively (Table 5 ). Variation Plots of Contamination degree against distance in soil around the abandoned and active dumpsites showed that soil samples closer to the dumpsites were more contaminated than those away from the sites (Fig 5) . 
CONCLUSION
The above significant heavy metals found in soil samples around the two dumpsites can be derived anthropogenically from the wastes and they are toxic and very harmful to plants, animal and man. They are carcinogenic with certain level of exposure although some of these heavy metals such as Zn, Cu and Cr are biologically essential and play an important role in the growth of plants, animal and man. They can also be toxic when found in high concentrations. Certainly, future studies should determine the health impacts of metals on the population living in the area taking into account that metals can accumulate in plants, making their way to humans through the food chain. Open dumpsite should also give way to Engineering landfill that are environmentally friendly.
